Results:
The sample consisted of 14 713 respondents (54.2% women). Vital status was known for more than 99% of the respondents. The prevalence of frailty increased with age, from 2.0% (95% confidence interval [CI] 1.7%-2.4%) among those younger than 30 years to 22.4% (95% CI 19.0%-25.8%) for those older than age 65, including 43.7% (95% CI 37.1%-50.8%) for those 85 and older. At all ages, the 160-month mortality rate was lower among relatively fit people than among those who were frail (e.g., 2% v. 16% at age 40; 42% v. 83% at age 75 or older). These relatively fit people tended to remain relatively fit over time. Relative to all other groups, a greater proportion of the most frail people used health services at baseline (28.3%, 95% CI 21.5%-35.5%) and at each follow-up cycle (26.7%, 95% CI 15.4%-28.0%).
physical activities and social environment. The survey employed multistage stratification by geographic and socioeconomic characteristics and clustering by Census Enumeration Area. 11, 12 We obtained access to the data through an agreement with the Atlantic Research Data Centre of Statistics Canada. Statistics Canada officials reviewed the analyses to verify confidentiality and appropriate weighting.
Frailty Index
We defined frailty in relation to the accumulation of deficits in a so-called Frailty Index, which grades the person's risk. We scored each individual's Frailty Index by counting the number of deficits and dividing this count by the total number of deficits considered (42 in this study; see Appendix 2, available at www.cmaj.ca /cgi /content/full/cmaj.101271/DC1). We did not limit deficits to those typically used in studying older adults (and thus deficits such as asthma and food allergy were included), and we took into consideration symptoms (e.g., impaired hearing), disabilities (e.g., help needed to prepare meals) and diseases (e.g., high blood pressure, migraine, glaucoma). For example, a person who reported poor self-rated health, arthritis and trouble climbing stairs would have three deficits and an index score of 3/42 or 0.07. Defining relative fitness and frailty in this way has been validated in several samples, 2, 5, [13] [14] [15] [16] [17] [18] [19] including the National Population Health Survey. 9, 20 The Frailty Index typically shows a consistent increase with age (about 3% per year on a log scale), a high cor relation with the risk of death (typically r 2 > 0.95 for the correlation between mortality and mean Frailty Index scores) and a submaximal limit (i.e., < 1% of people have a Frailty Index above 0.67). 2 1 Although the "frailty phenotype" definition is more widely used, 22 it requires perform ance meas ures not used in this survey. People with a Frailty Index score of 0 to 0.03 are almost never judged as being frail on a clinical basis, 23 nor are they defined as phenotypically frail. 3 Similarly, those with a Frailty Index score above 0.21 have less than a 5% chance of being defined as phenotypically "robust."
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Definitions and prevalence estimates
Although the Frailty Index is determined on a continuous scale, the scale can be subdivided for comparisons of different health states. 3, 22 In this study, assignment as relatively fit (Frailty Index ≤ 0.03, i.e., no or only one deficit), less fit (0.03 < Frailty Index ≤ 0.10), least fit (0.10 < Frailty Index ≤ 0.21), frail (Frailty Index > 0.21) and, where disaggregating is permitted, most frail (Frailty Index ≥ 0.45) followed established cut points. 22 To help understand the antecedents of frailty, we compared people who were relatively fit at baseline with those who were frail at baseline and followed them to determine change in health status.
We calculated prevalence estimates for baseline fitness and constructed 95% confidence intervals [CIs] . We weighted the data by applying the longitudinal response master variables from the National Population Health Survey. Where complete data were not available for each cycle for individual respondents, we censored the data when the respondents were last seen in the study. For those who returned in later cycles, we applied the "last case carry forward" method, which assumed there was no change from the prior cycle. 24 We applied multiple imputation to substitute missing values for any variable that had less than 5% missing data; otherwise, variables with missing data were excluded from consideration as potential health deficits.
Outcome measures
We described outcomes on the basis of all data points for seven cycles (14 years). For participants who died, the date of death was recorded from the death certificate. We estimated time to admission to a long-term care institution by imputing the median time between cycles in which incident admission to an institution had occurred. In accordance with the confidentiality requirements of Statistics Canada, data points with a sample size less than six are not reported.
Statistical analysis
We estimated age-specific prevalence and outcomes for various levels of relative fitness or frailty and aggregated these data by five-year intervals from age 15 years. We evaluated the distribution of participants' health states and mortality at each cycle. We compared proportions using χ 2 tests, and we analyzed the relation between Frailty Index and age using regression techniques. We evaluated survival using Kaplan-Meier curves, with bivariable comparisons based on the Mantel-Cox log-rank test and multivariable analyses based on the Cox proportional hazards model adjusted by age, sex and education level. We set the statistical significance level at p = 0.05.
Ethics approval
The National Population Health Survey was approved by the Statistics Canada ethics review process, and participants provided oral informed consent. The Research Ethics Committee of the Capital District Health Authority, Halifax, Nova Scotia, approved the additional analyses reported here. There was no acceleration of nonresponse to the survey in relation to age or frailty. At all seven interviews, the distribution of the Frailty Index was skewed, with a long right tail ( Figure 1A ). More specifically, less than 1% of people were categorized as most frail (Frailty Index ≥ 0.45). Most respondents had a low degree of frailty (median 0.03). About half of the respondents (7183; 50.8%, 95% CI 50.5%-51.1%) reported high relative fitness at baseline, whereas 1019 (7.2%, 95% CI 6.9%-7.5%) were frail. At each cycle, the mean value of the Frailty Index increased exponentially with age ( Figure  1A) , from 2.0% (95% CI 1.7%-2.4%) among those younger than 30 years to 22.4% (95% CI 19.0%-25.8%) for those older than age 65, including 43.7% (95% CI 37.1%-50.8%) for those 85 and older. The mean slope of the line of the logarithm of the Frailty Index versus age was 0.029 (95% CI 0.027-0.031), and the intercept was -3.90 (95% CI -4.07 to -3.80). The proportion of people with the highest relative fitness at baseline declined monotonically with age, and the proportion who were frail increased exponentially ( Figure 1B) . The prevalence lines for the relatively fittest and frail groups crossed at about age 75.
Results
Of
The relatively fittest people at baseline were generally much younger, more often married and more highly educated than those who were frail (Table 1) . Men, in general, accumulated fewer deficits than did women (Table 1 ). Health status changed over the 12 years. Those who were relatively fittest at baseline tended to remain healthy (Figure 2A) , whereas those who started in frail health were the most likely to die ( Figure 2B ). The chance of staying at the highest level of fitness across all seven cycles declined with age, Cumulative survival probability Table 2 . In keeping with Statistics Canada's privacy policy, data are not shown where samples sizes were less than six (e.g., for the "most frail" category in Figure 3B and for some points in the "most frail" category in Figure 3C ). The degree of frailty was closely related to survival at all ages ( Figure 3 , Table 2 ). At all values of the Frailty Index, mortality increased exponentially with age. At all ages, the 160-month mortality rate was lower among relatively fit people than among those who were frail (e.g., 2% v. 16% at age 40; 42% v. 83% at age 75 or older). Similarly, mortality increased by age group. Even so, within each age group, separation between the survival curves by the level of frailty was evident ( Figure 3B-3D ). For the youngest group, differences in survival curves were statistically significant only between those with the lowest and the highest Frailty Index scores ( Figure 3B ; log-rank p < 0.001) and between those with the lowest and the secondhighest Frailty Index scores (log-rank p = 0.015). Furthermore, separation of the survival curves for younger people was significant only after five to six years.
Both age and the Frailty Index significantly predicted mortality, adjusted by age, sex and level of education (Table 3) , although the risk of death was associated more with deficits than with age, especially in young adulthood. Women consistently had a lower mortality risk at any age (Table 3 ) and at any level of frailty (data not shown). Higher level of education was associated with moderately reduced risk (by 6%, 95% CI 3%-7%, for the middle age group [40-69 years old] and by 4%, 95% CI 1%-6%, for the older age group [70 years or older]; Table 3 ).
Discussion
In a Canadian population-based, medium-term cohort study based on a readily operationalized summary measure, we found that the prevalence of frailty increased exponentially with age throughout the adult lifespan, not just after age 65, where the sharpest inflection of the curve occurred. At all ages, relatively fit people had a lower risk of death and used fewer health care services. Younger people were most likely to maintain the highest levels of relative fitness or to recover to these levels if they became less well at the time of an interval survey. At all ages, a higher value of the Frailty Index was associated with higher mortality and greater use of health care services. Interestingly, although absolute mortality in relation to frailty was higher with increasing age, the relative risk of mortality in relation to frailty was highest for younger people.
That deficits accumulate with age is not surprising. Indeed, at the subcellular level, this is said to be how aging occurs. 25 Our data suggest that the accumulation of deficits is a fact of aging, not age, and that the antecedents of frailty in late life manifest at least by middle age. We observed exactly the same exponential increase for all seven cycles of the survey ( Figure 1A) , which strikingly corresponded with age-mortality curves. As a first approximation, it appears that mortality is closely related to age because age is so closely related to the accumulation of deficits.
Prognosticating the risk of adverse outcomes 2 In addition, the slope of the line relating the logarithmic mean of the Frailty Index to age was 0.029 (95% CI 0.027-0.031), exactly at the median estimate for all prior data. 2 The 99% limit at 0.67 is similarly consistent with prior data. 21 The people who were relatively fittest at baseline were most likely to stay healthy, although the chance of doing so declined with age. We saw constant fluctuation in fitness status, with about 25% of people moving in and out of the relatively fit category over the course of the study (Appendix 4, available at www.cma j.ca /cgi/content/full/cmaj.101271/DC1). Even so, although the fitness status of those who started in poor health could improve, these people were unlikely to attain the highest fitness levels as they aged. Otherwise, fluctuation in health status is not easily summarized, a point recently made with regard to older adults 26 and which was the case here for younger people as well. Understanding fluctuation will probably benefit from dynamic systems modelling, rather than analyses of risk factors for decline.
Limitations
These data must be interpreted with caution. Fitness was defined on the basis of self-reported data, such that the relatively fittest people were those who reported having the least things wrong with them. Grades of fitness can be recognized even among such people. For example, higher aerobic fitness would be likely among people whose work requires aerobic conditioning or those who pursue such training recreationally. Similarly, people who report having many deficits might be able to mitigate their frailty through exercise. 27 Even so, the clear relation between the Frailty Index and adverse outcomes suggests that this approach offers a good guide and is feasible for use in population studies. Whether it can also be used clinically is the subject of ongoing inquiry, although it is already known that deficit counts based on clinical data are related to short-term outcomes in clinical settings. 28, 29 For nearly one person in four, data were missing for at least one of the seven cycles. Overall, nonrespondents had slightly (but not statistically) higher values of the Frailty Index. Given that nonresponse likely leads to underestimation of the adverse outcomes of deficit accumulation, our estimates are conservative. In addition, we did not consider the social context in which frail people find themselves, even though the ways in which health and social deficits interact further defines the degree of risk.
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Conclusion
These data show that the accumulation of deficits is closely linked to mortality and to admission to hospital or to an institution. For this reason, providers of various health care services, especially hospitals, may wish to re-evaluate the normative status given to the "one diagnosis at a time" approach, which remains the mainstay of medical teaching, textbooks and the organization of clinical services. Our data suggest that it is not coincidence that use of hospital services increases in step with accumulation of deficits. Frailty, in all its complexity, challenges how we care for people. A particular challenge is to determine how insights about the complexity of frailty can be translated into a new approach to 
